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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 6, 7, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sekiguchi et al. (US 2004/0201787) in view of Smith (US Pat. 
5,797,050). 

Sekiguchi et al. discloses the basic elements of the claimed invention. Sekiguchi 
teaches a printhead provided with a liquid crystal shutter in [Paragraph 0001, Lines 1-7]. 
Sekiguchi et al. teaches a first [1] and a second [21] transparent substrates arranged to 
face each other in [Paragraph 0083, Lines 5-7] shown in Fig. 3. Sekiguchi et al. 
teaches a transparent electrode [35 and 37] in [Paragraph 0094, Lines 4-6] laminated 
over the light shielding film [25] in [Paragraph 0088, Lines 1-4] and via a single 
insulating layer [30] in [Paragraph 0101] shown in Fig. 3. Sekiguchi et al. does not 
teach incidence of light traveling from the first transparent substrate to the second 
transparent substrate. 

Smith teaches incident light traveling from the first substrate to the second 
substrates [230] with the light blocking layer [200] in [Col. 6, Line 41 and Line 54] 
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restricting the incident light traveling from the first to the second substrate [230] shown 
in Fig. 3a. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Smith with the printhead 
and liquid crystal shutter of Sekiguchi et al. for the purpose of altering the transmittance 
of incident light. 

Referring to claim 20, Sekiguchi et al. teaches an illuminator [46] capable of 
individually emitting red light, green light, and blue light in [Paragraph 0100, Lines 1-4]. 

Referring to claims 6 and 7, Sekiguchi et al. teaches the light shielding film [25] 
formed of chromium with a nonconductive natural oxide film on the chromium film 
(chromium oxide) in [Paragraph 0131, Lines 1-6]. 

3. Claims 2, 3, 4, and 5 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sekiguchi et al. (US 2004/0201787) in view of Smith (US Pat. 5,797,050) as applied to 
claim 1 above, and further in view of Shiraishi et al. (US Pat. 4,589,732). 

Sekiguchi et al. in view of Smith discloses the basic elements of the claimed 
invention except for the insulating layer is made of an inorganic oxide, wherein the 
inorganic oxide is Si0 2 or Ta 2 0 5 , wherein the insulating layer has a thickness of no 
more than 2000 Angstroms and wherein the insulating layer is made by a method 
selected from the group consisting of dip coating, bias sputtering, and plasma CVD. 

Shiraishi et al. teaches the insulating layer [74] made of Si0 2 which is an 
inorganic oxide, the insulating layer having a thickness of between 400 and 2000 
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Angstroms, and the insulating layer made by a method of sputtering, vacuum 
evaporation, or the like in [Col. 5, Lines 20-29] shown in Fig. 3c. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Shiraishi et al. with the 
liquid crystal shutter of Sekiguchi et al. in view of Smith for the purpose of having an 
insulating layer that prevents alkali ions from outside of the substrates from contacting 
the liquid crystal material, preventing moisture from being introduced into the liquid 
crystal material, and preventing cracking in the insulating layer. 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sekiguchi 
et al. (US 2004/0201787) in view of Smith (US Pat. 5,797,050) as applied to claim 1 
above, and further in view of Takimoto et al. (US Pat. 5,384,649). 

Sekiguchi et al. in view of Smith discloses the basic elements of the claimed 
invention. Sekiguchi et al. in view of Smith teaches the light shielding film [25] is formed 
with an opening [29] shown in Fig. 3 for selectively allowing incidence of light passing 
through the first transparent substrate [1] onto the second transparent substrate [21], 
wherein Smith teaches the incident light is entering from the first substrate. Sekiguchi 
et al. in view of Smith does not teach the opening having a tapered edge. 

Takimoto et al. teaches an opening (in between the light blocking film [28]) 
having a tapered edge in shown in Fig. 7. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Takimoto et al. with the 
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liquid crystal shutter of Sekiguchi et al. in view of Smith for the purpose of more 
effectively blocking input light. 

5. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sekiguchi 
et al. (US 2004/0201787) in view of Smith (US Pat. 5,797,050) and further in view of 
Takimoto et al. (US Pat. 5,384,649) as applied to claim 8 above, and further in view of 
Fukushima et al. (US Pat. 5,130,830). 

Sekiguchi et al. in view of Smith and further in view of Takimoto et al. disclose 
the basic elements of the claimed invention except for the light shielding film having a 
thickness of no more than 3000 Angstroms. 

Fukushima et al. teach a light blocking film [1 1 A] having a thickness of 2000 
Angstroms in [Col. 9, Lines 20-22]. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Fukushima et al. with the 
liquid crystal shutter of Sekiguchi et al. in view of Smith and further in view of Takimoto 
et al. for the purpose of providing a sufficient resolution. 

6. Claim 10, 11, 12, 13, 14, 15, 16, 21, and 22 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Sekiguchi et al. (US 2004/0201787) in view of Smith (US 
Pat. 5,797,050) and Shiraishi et al. (US Pat. 4,589,732). 

Sekiguchi teaches a printhead provided with a liquid crystal shutter in [Paragraph 
0001 , Lines 1-7]. Sekiguchi et al. teaches a first [1] and a second [21] transparent 
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substrates arranged to face each other in [Paragraph 0083, Lines 5-7] shown in Fig. 3. 
Sekiguchi et al. teaches a transparent electrode [35 and 37] in [Paragraph 0094, Lines 
4-6] laminated over the light shielding film [25] in [Paragraph 0088, Lines 1-4] and via a 
single insulating layer [30] in [Paragraph 0101] shown in Fig. 3. Sekiguchi et al. does 
not teach incidence of light traveling from the first transparent substrate to the second 
transparent substrate, the transparent electrode and the insulating layer made of an 
inorganic substance, specifically the insulating layer made of Si02 or Ta 2 0 5 having a 
thickness of no more than 2000 Angstroms and made by a method selected from the 
group consisting of dip coating, bias sputtering, and plasma CVD. 

Smith teaches incident light traveling from the first substrate to the second 
substrates [230] with the light blocking layer [200] in [Col. 6, Line 41 and Line 54] 
restricting the incident light traveling from the first to the second substrate [230] shown 
in Fig. 3a. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Smith with the printhead 
and liquid crystal shutter of Sekiguchi et al. for the purpose of altering the transmittance 
of incident light. 

Shiraishi et al. teaches the insulating layer [74] made of Si0 2 which is an 
inorganic substance, the insulating layer having a thickness of between 400 and 2000 
Angstroms, and the insulating layer made by a method of sputtering, vacuum 
evaporation, or the like in [Col. 5, Lines 20-29] shown in Fig. 3c and the transparent 
electrode [76 and 78] made of ln 2 C>3. 
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It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Shiraishi et al. to the 
modified liquid crystal shutter of Sekiguchi et al. for the purpose of having an insulating 
layer that prevents alkali ions from outside of the substrates from contacting the liquid 
crystal material, preventing moisture from being introduced into the liquid crystal 
material, and preventing cracking in the insulating layer. 

Referring to claims 15 and 16, Sekiguchi et al. teaches the light shielding film [25] 
formed of chromium with a nonconductive natural oxide film on the chromium film 
(chromium oxide) (both are inorganic substances) in [Paragraph 0131, Lines 1-6]. 

Referring to claim 22, Sekiguchi et al. teaches an illuminator [46] capable of 
individually emitting red light, green light, and blue light in [Paragraph 0100, Lines 1-4]. 

7. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sekiguchi et al. (US 2004/0201787) in view of Smith (US Pat. 5,797,050) and Shiraishi 
et al. (US Pat. 4,589,732) as applied to claim 10 above, and further in view of Takimoto 
et al. (US Pat. 5,384,649). 

Sekiguchi et al. in view of Smith and Shiraishi et al. discloses the basic elements 
of the claimed invention. Sekiguchi et al. in view of Smith and Shiraishi et al. teaches 
the light shielding film [25] is formed with an opening [29] shown in Fig. 3 for selectively 
allowing incidence of light passing through the first transparent substrate [1] onto the 
second transparent substrate [21], wherein Smith teaches the incident light is entering 
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from the first substrate. Sekiguchi et al. in view of Smith and Shiraishi does not teach 
the opening having a tapered edge. 

Takimoto et al. teaches an opening (in between the light blocking film [28]) 
having a tapered edge in shown in Fig. 7. , 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Takimoto et al. with the 
liquid crystal shutter of Sekiguchi et al. in view of Smith and Shiraishi et al. for the 
purpose of more effectively blocking input light. 

8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sekiguchi et al. (US 2004/0201787) in view of Smith (US Pat. 5,797,050) and Shiraishi 
et al. (US Pat. 4,589,732) and further in view of Takimoto et al. (US Pat. 5,384,649) as 
applied to claim 17 above, and further in view of Fukushima et al. (US Pat. 5,130,830). 

Sekiguchi et al. in view of Smith and Shiraishi et al. and further in view of 
Takimoto et al. disclose the basic elements of the claimed invention except for the light 
shielding film having a thickness of no more than 3000 Angstroms. 

Fukushima et al. teach a light blocking film [1 1A] having a thickness of 2000 
Angstroms in [Col. 9, Lines 20-22]. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate the teachings of Fukushima et al. with the 
liquid crystal shutter of Sekiguchi et al. in view of Smith and Shiraishi et al. and further in 
view of Takimoto et al. for the purpose of providing a sufficient resolution. 
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Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art references (US Pat. 4,653,862; US Pat. 4,671,642; 
US 2003/0147028; US Pat. 4,907,859) cited in PTO 892 form show elements that are 
deemed to be relevant to the present invention. These references should be reviewed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Han S. Choi whose telephone number is (571) 272- 
8350. The examiner can normally be reached on Monday - Friday, 8:30am to 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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